Abstract
has evolved resistance to herbicides, including paraquat. Polyamines provide high-23 level paraquat resistance in many plants. In the present study, we selected three 24 polyamines, namely, putrescine, spermidine, and spermine, as putative genes to 25 investigate their correlation with paraquat resistance by using paraquat-resistant (R) 26 and paraquat-susceptible (S) goosegrass populations.
27
Results: There was no significant difference in the putrescine nor spermine content 28 between the R and S biotypes. However, 30 and 90 min after paraquat treatment, the 29 spermidine concentration was 346.14-fold and 421.04-fold (P < 0.001) higher in the R 30 biotype than in the S biotype, but the spermidine concentration was drastically reduced 
Introduction

46
Paraquat is a haloid salt [1] that is widely used as a non-selective herbicide to control 47 weeds throughout the world [2] [3] [4] . Paraquat resistance in plant cells is determined by 48 the uptake, efflux, sequestration, detoxification, and catabolism of the reactive oxygen 49 species (ROS) generated by paraquat. 3 We also quantified endogenous polyamine contents in both biotypes using high- following paraquat treatment (Fig 1A) , and the amplification products were of the 201 expected size (Fig 1B) .
202
The The PqTS2 transcript level showed detectable changes in both the R and S biotypes. Lanes S0, S30, S60, S90, S120, S180, R0, R30, R60, R90, R120 and R180 are samples. Endogenous polyamine contents in goosegrass biotypes 247 We used HPLC to detect differences in endogenous polyamine contents between S and R 248 seedlings 0 to 180 min after paraquat treatment (S1 Fig). Polyamine levels in S goosegrass and 249 R goosegrass after a paraquat treatment are shown (Fig 2) . In the S biotype, the putrescine the S biotype after paraquat treatment in S1 Table. 
